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(54) HOUSING FOR BLOWER 

(57)Abstract: 

PURPOSE: To provide a volute housing for use with a 
quiet and highly-efficient centrifugal fan, blower or the 







like. 

CONSTITUTION: A volute housing 10 includes a housing 
body formed by sidewalls 41, 42 spaced so as to face 
and a volute peripheral wall 60 which is disposed 
between the said sidewalls and defines a volute chamber 
together with the sidewalls and an impeller. The 
sidewalls have a generally minimum radial dimension at 
the tongue 43 of the volute chamber respectively, which 
progressively increases to a maximum radial dimension 
at the throat 46 of the volute chamber. The sidewalls 
include the first sidewall parts 71. 72 which are generally 
parallel to each other between the tongue and the 
transition zone at 180° therefrom. The second sidewall 
parts 73. 74 from the transition zone to the volute throat 
part at approximately 360"* therefrom are in a diverging 
relationship in a direction distant from the transition 
zone; thereby fluid/air flowing through the housing body 
gradually expands in an axially outward direction as it flows between and along the second 
sidewall parts. 
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(57) [^*5J 

[«t«3 jH'Ja-N • A>i?-^'>j/ (1 0) ^tr«iiL. 
T«ii»u&«]s (4 1, 4 2) t. umsmzmm-s 

«ia3&-r«>:P'Ji-h^2!S (6 0) i:«tJ:-pTB^S 
R5j<Ua.-h •5^^>AO^ (43) tffiS-raSUT 

^^Y^n©!?!* (4 6) iz&wr^m±^^:^\^^&'^ 
tmmff]\zm:k.t!s>. mmmt. ssst. -^-C/jie i s 

^> (7 1, 7 2) s^^u. m^ff'/->ii^i=>m3 6 0 

• (7)3K'Ja.-MSflK*TC!>|iE«ijaoSB2«ISg6^^ (7 
3. 7 4) fi, Ki^ffV->«»CIIIM-r.5:^l*llCl2:*^« 
c:n(Cj;»3KA'^5^>i'2t:«j£56jlS«#:/ 
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1 

mi»m^mm 2 rssns i^seo xm 

2 ] sjfam 1 V- > t ttfiam 2 > t <DM® 

Cli!««3] iriEmiy->i:t3l2m2y->i©M® 
5lttiE«tte«3 6 0' Tr*«2:t«wtftfr«»*3fi 50 

[ffif:^:54] #fl!lgcDWg2m2{|ia855)-H. «LT¥« 

com 2 m.w>^t^f^%■^]^^^:^<n^ 2 
\\z'sm<!>/\^^^>if, 

{mim&\ mts.^2^j->Dyi^ym&\zm^/X)v^ 

Cii}«3®7] W1!B®2y->'*^?.T«l(ffl«rS|!m/X;>* 

\iiM^\zl^it.hi^\iziR\yX»AJ&(r>mmmsrr:^^z. t 
«»a fr«w«« 1 \zmwi<o/\^i?>if, so 



«fBBSF4-2 69399 

2 

lffll*«8] W8as2v^->*>6TiiftfflJtcfi^myX;i'S 

mim 1 0 3 sfrsiB 2 y->*» sTatwc^ta ^ x;v 
mzn b TK«^a[;^¥fi*i^¥Mc« o twecisw 

>if»ffl-?^K:ai$an&4»i< t %>-■ :3<©a7 r ;<.:^- 
•e^MTisn ass&toiBn xxmzwskT^mii sa^er 

CbS*:S1 33 a-fiJScD|iHEm2«!Iffl»5i-tt, ISbT^ 
W)3HWj<r>^^t.m.\yX^W3'^^^-)s<ril&iiiii, WE 

1 ® [HI 0«t UTlfe*l6l«5i»ff M t. SS^f « w t 

[ffi|*3®143 €-«!ll!©8friB»2OTSa5)-», «UT¥ 

*S3 fClBeOA>i»>>>i/, 
[g|«JS 1 5 3 WIBII 2 &TWffl!lCSftfly x;p 

S^3^bT*5»3. WIBjWWyX;Pf4, Si5*®ii5n*|fi]te 
a «SIS IC J,fc i: ICS bT#^l J^OSf MJ^ffiTSfe r 

t*«afrsis*3a3 tcia«©Ar>-:?>i'. 

&*b, mm^j%Mzw^^mt.^^-n^Mi\z^ 
» 6 nfc 7 9 >>?i£^r-r « c t t-r s 3 c 
aB«roA«>>'>i^. 
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A* » 



<3) 

3 

ttt» UTS tfSia)4iME*jSl¥W};»o TBJSffllSK 

mim 1 9 ] iri2Sg i >-&.xfm^m 2 7- m 
aatsoA-^i^^i^o 

[»*:B2 2] «tlHA'?*^>ii^*«:«. fltrffiO^f S 30 

TffiSfCife#3nfcl»(OA';7v'>d'8Bt. tJ8BA':;>' 
-tM8EAC/i?>5'SBWte*lC^^3n7til>;5:< t-b- 

mim 2 3 ] W82» i v->iBt.xmi&% 2 

JSLb\z$sm<r>;\tfi»{/. 

*H2tiHii/x;i/ca**anfci»ig*i«i^*ici6i 



^BI¥4-2 6 9 3 9 9 

4 

■T:mmzm-^^t\itif^oi/'\t;'^>im\z^ oHJsan 

rffiS(c«s-&an/ti3a»A<j7i?>i)'a5i, strEA'^i? 
-tmej^tf^>tffg><nm^\zi&n^tiit'j^ti<t'h- 

•e<o|{g7*iin n«Ba:fiirflaB8 DffitcM^-r & sB^-r 

s€i-&f ^ ^1 1 e^tfsin^gi 5 tcBB«coA'> 

flcAPiiPist. tifiBfliaHiciBiaanT, ^tmrnz 
iMriB03ta«P3»©«E#APMP«w:-S:r««i 

S*L, S9f3«!iai4, ^>!r, mfS.il?.^) =>.-}" 'f-^yj-^ 

<D^\zmm-^m 1 ^y->ttte-r*«EbTS/h<iQi^ffi 
mz^m-^^2^/-y\z&m.t^».±^%:Hjp\^m^ 
•rzmziihxmum&is.^^-^^w®\z^^\xi^^'t 
n<Df\^v>ifnh, wrffiAC/s^^yasro-j^ca^ps 

T^•3^ fl^iBil:7r;^:^-tt> ttrfaniSBPfflfctUAO-r 
moit/'j^Mimi-r^, mmism\zimvxtii^mzmm 
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(4) 

5 

tt. WffiltMO«IJfcHiX»3-r««l'K?iJSn-5«UTW 
*1#®frsai««3 OfciB«OA'>5?>5^. 

*t«a fc n y n 5 1 « i=a t a »-r « n + > 5^ 

t-5a^:«3 1 lCffi«<0A'?5'>i^. 

-BcAPKPWt, WflHffiaaraiwiBsanT. -tnt^^c 

t jtsiieg ciS:*c itrE^ i y- > t etrias^ 2 >/- > t 
mmmiv->ii^^mfV~>^'e\s:\ti so' m so 



4*M¥4 - 2 6 9 3 9 9 
mzmtE-r^mim&vi^^mi^, mi&mi&mu^ 

>A^6aSltllE4^'J a- h»Ri«*-cai«ix]gfi-r-5m2 
ffiJS«iJ-**L/. tSfeSl21HamK. tflE#fTV-> 

t^oTV^T. cni-J:»3«rf3A'^v»>i^*{|:&aUT 

mmm 1 &Mfai««'«.o;;^iBiic«Kn5ii5«;(i. 

#>«rtt> gSMWtC3 6 0° ai«E-rsJtttWC«f*^*^)5: 

3 6 ] m^m 1 y- > ttmm 2 > <t©ra 

©ilJKE«»3 0 0* &±im.5!ltSit$«i:r*fi!«3B 
3 5JClE«©A'>-:^>'y. 

(SI:«3B3 7: S(i8Bmiy->tlKrESI2y->t©M 

©M«eiiHi»»(f 3 6 0* -p»^z:&&4$«^:-r•&Sf^ 

3S3 5lclH«©A'i;i?>ii'. 
[0 0 0 11 

©&J&©jK'Ja.- h • A-^i^^i^fCM-rS. 
[0 0 0 2] 

©=Rlffft, IBI'^, i^a > • '7'f U— • r>H • IJ-VX ■ 

tV»5S«©T>JfT'Wt. r:rL-3-i7«/1«/7ro-Tp 
©/•<-y77a— ■ Vit—z? ■ i3>n——ii^ih=f*\ff^tlT 
V^T (#fP«1 9 4 9) inB©0««g-rBiKT€f?., U 

ifi tvi'5H«©T!ifT<&. icfe«$nTVis, c.n&© 

iintt, J6»«rJtSjftT?ttfiE*U3.-h©«HTBE* 

*t^-T*5 (i±!BanTV^5) ©T, Sfe^^**^ 

i^tanTvs*, ««©«»«. -f>^9-tc»st>a 

^-©JBE*'s©tt5ctt!H'J3.-h • y x^n^-cff t)n«. 
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7 

)£4i»&n?)*t. 6' ~1 0° OlSHjO^aiF^ai**. l O 

[0 0 0 3] %ms.i?>^io.-Y • )\ovyff-cn.. -f> 
'<9-Hia«<?>«i/4tt»tiiiip«fcits»isaiu 

3 / 4 T WfflfifOJ}? U a- hJEE* ij£«i>flr t^tfltit L 
[0 0 0 4] a»©:d?'Ja-h • >r—-y>ifli. 

U<T(20-45"'>, SFtti«E«t:/ffiSlKiB*;S:an 
[0 0 0 5] ffiro#Ui-h • A'i?i'>i^tt, illMW:* 
■&L/Tfei3> ^{llSfS. *>7h -Jf:? -JJ^-f ^hXttS 

<0«fC«BEan«:5«<U a.- h • )\^-J>>9\%. 19 7 0 
¥1^2 7 BJC^frSnfcbTX • C • 1i\i7.<r>^fSk<r> 
WflF»3, 4 9 1, 5 5 O^CBB^atlTViS. C®« 

K • *7 • jR-f >h*»e)03 6 0° cDSS^SifeUS 
•frSfeeDTSO, j:n{*S*Wtett, 5=-a.-/tXf47V 



^^^^4 - 2 6 9 3 9 9 

8 

[0 0 0 6] 

=L-h • A^Jj^^i'WS/rfCtt-OCO^^fe^Ci^s Hp-fe. 
(a) iS^cDteS. (b) :;»c*;a:y-l-X 
[0 0 0 7] «±tJ;Ci, *«?^<0*:tte«tt, (a) ^ 
^*m<T(b) »f»a:jKUa.-h •A'>5?>i' 

[0 0 0 8] 

[»H*»Si'r«fc»CO^a:] *»Wffl»f«3S:JJ<Ua.- 
n^^AC/v'^i^*^:^. '&fl!lSl^OS«HJg®jl*AP 

s^L, e!«s#APiiagstt-H8rt-*ift«^-rs. effi] 
©m®«ttieiii»ea3 6 0* Tfto. j:«!)es*T± 

>ff^m^-t^. lyifiL. C<r>fimiiZ^i,iz, RMS 
»lKt^j62 0fi!S«^«WL. «ffi!ISOS 
1 fiJa^K^i-B. tt« 1 \/-> OiE7 h • :t 7 • > h 
/S) )i»6^ff>/->"^«JRCl 8 0° jgftU, ClOiDl 
««fiHK:t)&-3 TKSB 1 «ffia5»J*«U-CSVWc¥?f T? 

3IS«C3aift-r-6ll2«Sf»4J-'b*UT*i9. 

C(7?»2flJSffl»tt, K3»ff^/->3i»&R:««U3L 
- hli8IB'vtfl|ffl-r5*I?Qk:j!i;*J5M«i:7SoTVsT. 
21 nc J: 0 RA «^ >i/*:#:€:aL/-r««ffT\/- i;'*^ 6 
RiSffi's©:«riRl>;:iiKn%ffi^», RII2fi9S8B^m$R 
fieij-»c?BoTiansic«£or«t^#:t<tt:*i«ii#1-;*fc»3S-r 
5. c:©«^tc:±Si. RsHUa--^ • A'!7>'>4>'S»* 

[00 0 9] 

<», R-ScWKjl*L'T«5tSait3&:*«;5ri^¥nfffc»o 

TRfiisra-cs tifc 1 A v> >yss*^ e. 
«*Ksn«.. J:-pT. J:©2ffl©Aij7v'>i^tt, ff* 

[0 0 10] ±IEaWt. «fwMS*''i:;a:5te<Z)aWa: 
[0 0 11] 

A<?5?>i/^*mBS©Hl — 5JcA<*3fnTifeO, — fg 

UT^fiaiR^ 1 0-cjt^anTVi*. 

10012] • AC^i^^^^l 0», ljfct©A 

•>5?>i^«3t»4A'>5^>i^i|i»l 1, 1 2lcJ:l51H)6a 
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4: > 



(6) 

9 

CO 0 1 3] x-^i^i 3, 1 4«, xyi^i 3tc:a^^ 
ffl^t"^ (H2. 3. 6-8) c K:77X:^— 16tt. 

«2 lC0Tffl2 3Ji> ItfiLT. JUMP 

bTVi^o fi-iitwpifsz 2CDSET;^tr, lae&t^yic^ 

$nTVi^«{C«B2 4*t*;5. fli2 4C?>«'\. 06&r5 
7fc^^nTVi*«IC. X:yi?l 3 0«!*i:«l/TW^r 
(DKXy >>0«5aiH19B2 6 L^m^^^^y±.^y 
Xf3:A2 SAtfc^, Xi^i^l 4C0«*3 0 (06SOf 
7) 11, ^m'^^}H:^\z^<uy^>^ * ^)^:/:fZ2\z 

11,1 2C0WA (0 2) (C^W-UTJaf^^lti^^MJ^tC 
»-5Dy^>i5^H3 5 ^n^n©«!ia4 1, 4 2 

(gIl-4) C!>^atSR?l^0?«ffAPHaSB5 1> 5 2t 
€r*T*. 1 7 c^iUli, ffiBSP«5 2 2 0i|S(c^jSb 

(0 8«;a.fc) , ft 2 5 0®;^«^^^/y3 1 

[0 0 14] ?\^l^>^mi 1. 12$, S1--3}C^ 

^Ull. 1 2$fflS{caf?iJ$'y:, S3 2 0^^^, M 
]g-r^ttli8PlS2 2^»^J$ii-^. ^oa, 2H©¥« 
11,1 2 3&SViO:&'\»ft$1i-^*t, ^E-O^, n3 4 

13:. m2b\zB-Dx^m\yxm^z±ji^mf^n^z, 

tfC^tO. *2 5;:^t:^-^-;:/3 mt'A^<Ct€ (06 

Orytfj^C^a^) ^mt^2 1 C7)Tffi 2 3 OttHgSi> (» 

#;0^'ht*nTVi;^cC(.^) JtSttf^o z.(J:>m\zVx. «2 
1«, T3 2;0t±:§y>sjgpJtcfflfrf en^cD$l»±U. 
bTS»Wf3jB-&$n2>^€rfcH, $3 2oH*co#:^ 

Iimfcay^>^M3 5liffl82 4ic^S^^o A^v 

>^/aBii, 1 2&ituT#U3.-h • Ae7i^>^i 0 

|&3 2«, «2 1C^>TM2 31CJ:0 
$lf«!$n:5fti 2 4 $m 3 5 

Ji*^Cffitf JE>n^. Ii2 1ll, #*3 2;&t3ii*dlCffitf^ 
"fefci-r^o e:(?)nn*t® A>^;-:^>'^S51 1, 

1 2^mmz^\^i&\yX^'t^z.t.i)m^^o 
CO 0 1 5] *;\t7-j>!fi on. 3pUi- 

h • J\^-J>!f^m 1 1 OTl^ U a.- hffl3aSW4> 6 1 50 



4#M^4-2 6 9 3 9 9 

10 

5i^Ua.-N • A^7>^>i?^ffll 20*Ua.-h«3aS 
6 2 t J: DH5£5n-5^ U VmOSL 6 0 
-g'-r^, iPU^-hM2IS6 0^1. MPaRSl. 5 2(C 

^4 4 a.- M§-X«;«7^y h • :*:7 4 

3?0>e> 5j^Ua.-M886lrfl:«T^a2y->4 5^Si 

fe-r^. fis#o«an*fRiit> H2(c*$nTVi*«jc4? 
m2\z^<7r^^nx\^^mz. m^A2(D^%^ 

iSjit-r XtlS/h¥a:;&r^^tecom 1 4 4 t!^^ 6^;^ 
*fe*r«I^ft®m2 7->4 5^i:8K#^eJail*f^lC*SI 
fCii:fcUTViS. »1 V^->4 4&t^#U3.-hSXtt 
V ' jj^-f >h4 3 t^2^/->4 BX^^SU 

«s«3 6o*' m2mf^) . 
CO 0 1 6] fi!iM4 1, 4 2<^#««v ^nnen, mi 

«jS«i>7 1, 7 2SC/:^2fljai8i^7 3, 7 4$^^ 
UTVi«^, «1«JS«»7 1. 7 211, SVWCS«^fT 
Um%Xd!>r^ (0 5) , mi V^->43&i^5^fT^y->T 
'Vjtjl 8 0' j^ftUTV^^ (02&t;5) • 02&t;5 

mwtMx^:Hmzm^x^\v->AAms^A ^ti^^m 

18 0' ©fiBJC*^o <fcoT, ^\£^lL\Xfiv V • :r 
>^4 3 t3ejiy->4 4i:<^l«o:>> 3»fTl/->T*-CO 
«£ft:/^^ift»v iaSWf:^MSa5«^7 1, 7 2JCi:t) 

S2^/->4 5/3pgri-h««4 6*T?, S2 

s»^7 3, 7 4H0 5[ca<^$nTv^^sfc, m» 

n'/->Tif^^^^) zL-VmS^A 6/«2^/->4 5^ 
r^XmUmzmxn^K. #Uii.-hPRffl4 6>C:teW^l» 

mmm\t. »tii/x;v8 oc?5Sfai^pS8 8 K^effij^ffi 

^C?*J6UT^0, fieoTJl?Ua.-hP§l«S4 6 tS^ajHP 

CO 0 1 7] mj^^nm.! 5,7 6 (01-4) ji, 

iHP«5U 5 2t. MM4 1, 4 2CDm2flIS«5)'7 

3, 7 4a:cr>K*^n-?n«»T** i|ft:&fRi»ffS7 
5, 7 6«, ^n-?n, «iv^^^x}i¥ges4j7 7, 7 
8 2^g!isw» 7 3,7 4 t-en^n^^tc^jc^gf 
(0i> 2&r;4) o *S7 7, 7 %\m'^\zM.x 

360 (04) , »I^{C^T;^V:»^gXH^SaB5i^7 9, 

8 9 ii^n-en^^f-r^ (0iv 2&t^4) „ tt:^r5]^^ 
fra7 5, 7 6&r;-^n-eno¥a7 7, 7 8«, »ft 

> T 6 o Tif^#:^rR) »J h l^ffi 4 6 / 

f^2-/-yAb-^t'Am\zmti^^ (0i$^cfc) o 

^«7 7, 7 8^1. «EL'TS^^y->TraT7RUaL-h 
fR«4 6/»2\/->4 S^iiffift-rSfentTafe^*^, 
a:«Wtwi&T^V^4iS7 9. 8 9f«n-en(DPPSS5 
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(7) 

11 

W*S7 9.8 9 ^cDMfCjgttM-Ci^-i^MHXP^^ 
/WS^cT^o »ffS7 5> 7 6«, 10 

* 'J a- hSjasffl^ 6 1.62 (D^^iimi^^ffum 

[0 0 18] «-b3C»e»> Siy->4 4:feji-2)¥S*lft 
1. 5 2X«iPU:x-h • OJt^O-ilJitS 

fc¥ffi::&[ol¥ffix-x, y-y, z-z^a>:3^fB]:^a!cQ 
mr^^'v. '^m\zm:kr^o vt^v. mto" tis 
4 2 1 fflis«» 7 1.72 i)m\i^fffsimm \z$>^ 

ti;^<r^@:*f^cDl4®tzJ:t3*i;^, b^^l^, S2« 
S«Ki)^7 3, 7 4;&t5pUa.-hPR«84 6/SB2y->4 

<0»rM*«[«. S2 v^-^4 5/2pUa.-hi«854 etc 

iwi55>oT, ^myf\^\ztsnxi3:<«mm\z%:km\zm:k 

PR8P4 6 (hCDmf^fTa7 5, 7 6 a:CDMaT?m2fl!lfi ^ 
«:$:^7 3, 7 4;!r^5g«t'TV^^O^, i^-tSiJ^mi^m 1 

[0 0 19] TRUa-h ^/\^z^>ifi o)tmmy^> 

i^lOO (HlRrX3) t)fliAT^D. Cti«S^ffl/X 5(7 



fj^M¥4 - 2 6 9 3 9 9 

JI^S 0C!)^«r»mMP«8 lA>6T«EfflJJCSftbTVi 
^, 7^>>?10 0«, 1 9 8 9¥1 2^2 9H}C:m« 

A<oai«8*©awS0 7/4 5 9. 2 2 2^j;:l¥b<IB 
«$nTV^Sffi«T*t«hl/"<C (13 3) OlSfC^ffii- 

^, s^f^^5cji^$n;t^xii:7^>i;i o i. i o 

ilT, MafiP1 0 3. 1 0 4?^^K:7^>^Xtil^l 0 

1,10 2(D^'^\tmmi^x^(DT:^\z^\^^xmm/x 
)\^8 oizm^-^nx^^o. zn^m\yxy7:^^-F 
(B3) ^m^ti'&xt^v:jL-h '/\^z^>^i o^a 

[0 0 2 0] >*:5gigcD»iE?^^:^-rS4«:#^-rS- C 
<3:)«^. »ffS7 5' . 7 6' tt*U3.-h«2ie6 0 
\Z^nX\tf^<X. ^n^n^ P«5 1. 5 2d^^a}^U 

7 5*. 76' »ffa7 5 • , 76* it«Wfr 
aiT;a:Vii|^g7 9. 8 9 i:OreT^*ft7 7. 7 8i 
•^-n-^^n^C^JClM^U, ^«>j|8«i:LT, «7 3. 7 5 
Rt;? 4, 7 6 • • C!>raa>^3aa>ltlfeM?C^;^ (9 0 

[O02i]a9'-ii ^mmT^t. yrxi— i 

16' ^rt^-fey hSgjeXliA2 5' ^a^UXV^-S 

30^> -to±fli®i 0 5 ft. Hi oRtxi 1 tm^nr^^ 

:smz. *T:*^ia^te>nrVi2>o ffi2 1OTM2 3C0 
«2 1 • (Drmi 0 6 lc:ttiR»-r^AaE8 

tflmn^nx^^fx^-^. mz. myr7si—i6 me) 
(omi 3.\zMvxmMm\zm2 Affimtmmzms'^ti 
x\^>^(D\zMi^x. fill 0 7«Bri oRr/i 1 jc^$n 

2' n^y:^>^ . u v:/3 3 ' 3^i;*l[*«^ffi3 
4' Sa-&UTVi^. U;0>U S^P&ffil 0 8l3;«frte 
n. -»TC0®1 0 9ttia«ST6-e**. H6 0D-;=^^ 
U y7'3 3CO«'&<^«fc> a*/i^^>^'^- U ^;:/3 
3' tt^oTV^i^Vio 

[0 0 2 2] :7r;^:J— 1 6' , i 7' ^mmr^ft^ 

\z. ^3 2' }tmi I \z^^nx\^'^^mztE-^mi)^'^ 

tu Ml 0 9ti. ay^>^' V^y-fSS' SrfifHPgP 
2 2' $MLT3^«»;t«e>«c®l 0 5lCcl;DW3tWJ;:*f^ 
$ns*t. C(^)BSP««^3 2' «r±*'\«2 1 ' <?)T 
Ml 0 6cD*'^^:»TJi»Jc^^^S. «2 1' ceo 
i(»«lftf^^JCI&3 2' ;:?tigil&J{C-e^$n*co$RjtUv 
ay^>if • U>y 3" )5^ffil9Pe^2 2- 
»T^tWl 0 7. 1 0 8ttSV>6cL'o;diOii«'&b 
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13 

(gi9) ^i^f3ifif}mm^mi6* «jfa^4T^n;/t« 
x:^- 1 5 (D^0ai2 4 tmss tizmvxmmi^ftm 

&ctD««ST*^- eintt, 01 0i£(a6(D;&iB<oia 

[0 0 2 3] C<omm\Z^^xm0i'&nit«i(O:i^Va.-' 

CO 0 2 4] ipUa-h • Oi^^ntR- 
cr)!^^^-^ 'f\^^J>^\ 1 oo:)«KSfc}3:-a^^y5/ 

[0 0 2 5] iRU3.-h - A^7>;>^5?^1 1 0«. \n<D 
11, 1 1 2», H3-5 0[)*S*|nj¥®RJC?*«;"ri» 

ffis^cfe^^nrv^^c A':7>?>^aei i. 1 21^. x 

y>?l 1 3tcfiJ$snfcBI7rX:^-l 1 6i:x-/v»l 
1 4fca»Sn&a7rX5— 1 1 5i:ll<i:DIil«$n 

;t:7yx:i— 1 1 sco^sauT. iiJl8^n;tx^;/i^ 1 
1 3, 1 1 4^jiUTi|&ff:;^ffij¥ffiic»oTtgsicte-& 

Co 0 2 6] nyr:K^-\ 1 6}i. ffi2 I" J^^t 

;OHt^nx, ^#:^uxKiBPW2 2" «ria^-r^. * 

lt«fcg?fflT^)RraL.fcMIl 8" . 2 0" (0 2) CD^» 
^r'S-^r^o ^lltliPlK2 2" -€-C0«2 1'' CO 

lRjJ:iSftt"«)nyc^>^!/ • U:/l 2 0 3^B3fB$nr:fe 

ilCDU'/flSHa!^®! 2 1. ®2fi«4Hl 2 2. 
S.t/^CDracr)±ffl 1 2 3 SWr^- »7tX±- 1 1 7 

o^^^li, 09-1 icoa^rT;'^— 1 7' ilSSttt:: 

T&O, S-XF3:^^3 2" . ^^*f6lrt*JCl6jtte 
ni/Sin?/^^^^!/- U!y:/3 3" Rimi O 8" SrQ^L. 
T;feD, c:©ffltt, :7rX:^- 1 1 5cD^)^«Hi Slew 
6 30^ \Z7^ ^tVZ^^^mz UT«S tC«^«$ ^: ^ »C D 

• u y 1 2 0 offi 1 2 2 t;:^UT3a-r^o :7 
1 ^<Dn(f>mL-ms^m\z-D^^x\t. 09- 

CO 0 2 71 Xtyi^l 1 3«. ^H^rfRjJ-MffiU^S:^ 
l^l^5?^Cf^tt6n«:ffl3fiU:/12 5'b'a^L.T:BD, C 
n35i^^fi«r:;&fc. 5=~A«-^IS® 1 2 7 (hlt^SWIC^^:^ 
±ffil2 8 (014&lfl5) t&Wr^Al 2 6;0tSg 
WLT^ri^. «»0*Sa:4?Xl 3 0)&5SVWCfflH*|fiIfc 

lerauT^feK). jifli5^-/w^Mi 3 is:€^>jf^r^o 

M 1 2 7 , 1 3 1 M5affl¥Smffi 1 3 2 T'&ef f 
^•ffll27. 131.Rtfl32«, Xy>?114C0 
13*C0:7^>-:^1 4 1. 142 <H13RrX16) COPfl 



(8) if*B8¥4-2 6 9 3 9 9 

tciijt$nfc«!:&ift^5&tcM<«xti^v*;n 4 ofc 

»«t-S«»rHfl^JB (HI 6) (Z>®T*^o 
f3:«140<?^ffl (#-^j0^f*^nTV^?^Vi) HI 2 
7> 1 3 3 2 iiJB'&LT. *U 3.-h«l 1 

1. 1 1 23&t:77X:^— 1 1 5H:<fcostfifc«j#^ns 
,h€ic4^gii-h • A'^-:^>i/i 1 o£S@sx-r^» 
u a.- h • A«:7>?>^eB 111. 112 M^^m^^'y 

a»trx-/>^113, 1 1 4Jr«^T«3^to&OSofc 
10 K>^^m\p}i^S>^. mmiyTz^-:^! 30tU:/125i 
13:. Xyi^l 1 3C0R0)I0€:Klhf ^-tiC^O, 

m<Dm:^(Dnm^:Lyz>i 1 sjc^j^^o we>d>Jcx'j/ 

>?1 1 3Sffi*TS@Tlt«S!«JtC^^V^<7>T. 01 5 

eoJine^jM 2 6i»i 4 0 topfl-eiu* 

a:. X^y^l 1 3 lCH^c?5H!ltt;^)t, -€-coaij«ft>SatC 

u ^^oT. A'^i^v^fisi 1.11 2(D±mx(Dmm 

x-/>?l 1 3. 11 4^#:J::»^T<D^«:«tt'&*EH 

20 [0 0 2 8] #U3.-h '/\^>^>^1 0 (01) ISitS 
110 (012) 2fliC07SUn-hBSX«aRUrL- 

h*ft:i 1, 1 2&r;i 11.11 2'ffi^^n^nm& 

-W^fri. 2«O^WRl. R2 (0 3Rt;4) ^ff 

:)5fiB]¥iffiRO#TOJc 1 fi'r:30^snTV>^c 

[0 0 2 9] 

50 R2(z>£*coA'>$?>i^aR4!}'tiRru<. *a*iR)¥aR 

1. R2(OW&CffimTS3KU JL— h • AC7>^>i5^1 OCD 

ffim^k^. dx^smom^^mmzmmT^^tffim 

^t,^\tm^r^m^\zyrx^-i bua<oyr:^ 

U:2.-h • A'^e^^^'l 00, ^iglS'rfij^WR 1 . R2 

• A»!;i^>^i oc^. ^^:3^r^¥®Ri. R2co 
5a»x-/>^lrSl^tgt^^::t:0^ttt*> ^OtSJwffi*;^*;; 

x^^K\zmw}}zi^tmr^z.Li)m^^. cco^tcb 

»tsi^-( >^^-\z^t>^x^^m»(r>iit^}p}&^^m 
^}izmx^z.tf>titi^^o 

[0 0 3 0] *56Mco»3a;*ias«^^£^±tci¥b<i«M 

5(7 ^ffl?^a5HSlni^«>£:a:**ffl*«Jli:)&^3a«$n^j:ttn 
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nmn^L. «pfTi/-> (i 8 o' ) &t;^3pu^-h« 
[0 2] 0 iO!)iPU3.-h • A»>y>^oSt:*:«IMiaT 

So 

:*ii^<Dmsmmmi^mm:^mzMi^xmMm\zm^z 

[0 5] B2(3!>j^A-BtCS«»V^, TffilCJSM^nfc: 
BfWKTftt). SXtt*^yh-:t7-#^>h (0*) 

mioSt<7>JSff¥ff?a:M«i:. i»ffV^-> (18 0') 

gg) 3 6 0" i:coracoS2{l!lsaB5^0^0E>J(E*^'6RI«i: 

[06] «J!t7rX:h-<0»C<HO>t*<D*CD— Z)<OiH»« 

[07] #Uix-h • A»>>?>^**(D2fi(7)/\»i7>?> 



[01] 




(9) ^B8¥4~2 6 939 9 

16 

[08] 0 7c?:>X:^^yy • '77X:^-(^l8/jNSBii^itffi0 

miyrT^^ — «:^"r* 

[0 9] aiM>^TX:^-co^acD^colBihjiB0TfeD. 

^vr7s^-tm^^\z^m^nfz.^mz^^U'^m'. 

[010] 0 9 03911 0-1 O{r(5«i9"5W»»fffi0T 
[011] 01 O(e:SHHt-«>»4>Wr®0T&*3. 

[012] c:(7)^?girae-oT«^$nfcffio^ifraj^i}^u 
^^tvbmzft^x\^^nm^v''^^M^^\%<^it^ 

[013] ««U3.-h • ACr$^>i!^8RX»#U3.-h 
• A^7>^>^^|f8CDffl5ax>y >?(^-|KCDeK»ia;;^0Tfe 

(Dm^^T^^:^>vt:7Fcriimz. -^(omm:r.vi^ 
20 m-. 

[014] 01 3J;:a(HUfeW»»»0TabD. «fflx 
[01 5] #TJa-h • A»>>?>if*#<0JB^5^fiT&n 

[016] 0 5t::S«l>fc«5>»r®0T»D> »tJSX 

[ff#<^ltt?^] 
30 10 aJ^U a— h ■ ;\^^>^ 
4 1> 4 2 AC^>?>yWS 
4 3 sJ^UiL-h '^Y^/tiT)* 

4 6 sKu 3.- h • >n(nmm 

6 0 

7 1.72 mimmi^ 

7 3, 7 4 m2^^gP^> 



[04] 
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(11) »B8¥4-2 69 39 9 




-645- 



